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Cell death inhibitors, drugs, preservatives for cells, tissues and organs, and assay systems of cell death inhibitors containing, as the 
active ingredient, indole derivatives represented by general formula [I] or pharmaceutical ly acceptable salts thereof which are expected as 
usable as preventives and remedies for the progress of various diseases wherein cell death participates in the progress and exacerbation 
thereof. 
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5-/ *f-)\"( > K-;Kl50mg, 1. 15mmol) £THF(3mL) iCfgfr L^^{r40°C(rT 
0. 96M^fcji?-;l/v?* >">A(L 20mL. 1. 15mmol) ^jpx., iOVlZTMfrmffiW 
btZo ®tt^£^'S3;T&£P U &»#i£(Cheni Ber. , 7641, 1964^) fr^o 
Uc2. 3- i?7u*-ti-J W I K (155mg, 0. 575mniol) £THF(5mL) \Z 
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mm (o. 5mD timx-xtm u/c^l ffl&mK x <o thf^* u nm&fr & v 

b/Co '> U 77 *f)]/i] 7A^D7^77^- (g^jn.f-;U : n-'MrU- >= 1 

: 10-1 : 3) fCcfc oTli U Yfc-£% 3 (185mg, quant) ^m^MWt UT#/: C 
5 mp 158-159 °C 

1 H-NMR (CDC1 3 ) <5 2. 51 (s, 3H) , 3. 18 (s, 3H) , 7. 13 (d, J=8. 4Hz, 1H) , 7. 33 (d, J=8. 4H 

z, 1H) , 7. 82 (s. 1H) , 7. 96 (d, J=3. 0Hz, 1H) , 8. 66 (brs, 1H) . 

IR(KBr) 3360, 1690, 1590, 1420, 1370, 1150, 1090, 800, 730, 600 cm' 1 

MS m/z 318 (M + ) 
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1-/ ^;U-T > K-^(153mg, 1. 17mmol) £THF(3mL) \sid£ML\^ 40°C 

KT0. mMttx-f-Jisvy* A (1. 22mL, 1. 17mmol) £iJ0;i> 40°C{CT30OT 
MWLtZo ^^^£T&£PU 2.3-yyn*-N-^f-;l^lx>r S K(158m 
g, 0. 588mmol) £THF (5mL) tcjgtfr» Lfcigitt£iQ>U ^rT2Bf PeSJI^ U/c 0 7^ 
20 T&mmfc2Q% < x^ifekigtt (0. 5mL) £flnx. TiS# L/ MiBtlii C J: 9 TH 
F£^5fe U gggiKfr £ ? o □ y ^ >TJS ft U/Co iW**i!Si'7^ -> * 

(B^if-;l/:n-^^>=l:10~l:3)ir«koTJfilSU ^^J4 (171mg, 91*>) £ 

25 mp 153-156°C 

'H-NMR (CDC1 ,) 6 2. 54 (s, 3H) , 3. 17 (s, 3H) , 7. 1-7. 2 (m, 2H) , 7. 88 (d, J =7. 6Hz, 1H) 
, 7. 99 (d, J= 5. 0Hz, 1H) , 8. 69 (brs, 1H) . 



WO 99/42100 




PCT/JP99/00772 



IR(KBr) 3320,1690,1430,1380,1150 cm" 1 
MS m/z 318 (M + ) 




H H 



5-? o u4 y K-;Kl53mg, 1. Olmmol) ^THF(3raL) iZtefr LttgttK, M°C 
10 (CT0.96M^bif-;^/^y«>A(1.05inL,L01nimol)^llPX., 40°C(rT30OT 

g,0.505nunol)OT(5mL){C^U/c^^|lP^. £&iZTffif8ffiPl,tZo ?m 
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(^ixfjkn^^t >=1 : 10-1 :3) C J; o Til tt£&5 (146mg,85%)£ 

mp 227-229X:(decomp.) 

1 H-NMR (CDC1 ,) 5 3. 18 (s, 3H) , 7. 2-7. 3 (m, 1H) , 7. 38 (d, J=7. 2Hz, 1H) , 8. 0-8. 1 (m, 
20 2H),8.78(brs,lH). 

IR(KBr) 3350,1690,1600,1410,1370,610 cnf 1 
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60 (s, 1H) , 8. 08 (d, J=8. 4Hz, 1H) . 8. 14 (s, 1H) . 
IR(KBr) 1700, 1430, 1360, 1240, 1140, 1060 cm' 1 
MS m/z 418 (M + ) 
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6mmol) *WL. 4°CirTlH#P B TO$ . $ ^{rm^dTlBfr H W^U/c 0 SiE&ffi* 



#%#|J 5 
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2 1 



^>=l:10~l:l)(rJ;oT«LT> <t&®}7 (139mg, quant) IX 
mp 54-57°C 

1 B-NMR (CDC1 , ) 6 1. 67 (s, 9H) , 2. 66 (s, 3H) , 3. 18 (s, 3H) . 7. 1-7. 3 (m, 2H) , 7. 59 (m, 
1H),8. 05 (s, IB). 

IR(KBr) 2960, 1710, 1610, 1430, 1380, 1210, 1140, 1040, 850, 740 or 1 
MS m/z 418 (M + ) 



Yfc£& 5 (88mg, 0. 259mmol) £THF(3. 5mL) LtaMf^ 4 < €i:iT ->tert 
-T^;!/-^-**- h (68mg, 0. 31mmol) t ^)V7 UWity (1. 6mg, 0. 0 

i3mmoi)^]!jnx., mzxmfmwuzo mm^mmmu mt^y^ti 

fjUft 7A^07h^77^- mm^Jl-.n-^l-y- >=1 : 10) (C ct o Tff IS L 
T> tt£<Kj 8 (89mg, 78%) LT®fc 0 
mp 155-157°C 

! H-NMR(CDC1 3 ) 6 1. 72 (s, 9H), 3. 20 (s, 3H) , 7. 36 (dd, J=l. 2, 8. 4Hz, 1H) , 7. 83 (d, J 
=1. 2Hz, 1H) , 8. 14 (d, J=8. 4Hz, 1H) , 8. 21 (s. 1H) . 

IR(KBr) 1700, 1510, 1440, 1360, 1260, 1230, 1200, 1140, 1060, 1000, 820, 750, 700 



•#0>J6 




o 



9 

t-Bu 



cm 



MS m/z 438 (M + ) 
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'u&lOjjfeKJ: *)&WiX,tz.ft&® 1 (lOOmg, 0. 327mmol) £T-fer h > (lOmL) id 
mfrXstdgm^ mSttJ U ^ A (49. 8mg, 0. 360mmol) N *VZ?J f-;Hffigfc (0. 0 
4mL, 0. 43mmol) %WL^ MtoSSffiT* — •tfco SJwftOjc(5inL)*Jn^L> 

h^7-f-(B^feif-^:n-^+-^>=l:10-l:3){r«koTtSISIU <b 
^9 (89mg, 85%) &ffl%&ffi*£ LT*#/c 0 
rap 155-158 °C 

1 H-NMR (CDC1 a) 5 3. 17 (s, 3H) , 3. 89 (s, 3H) , 7. 2-7. 4 (m, 3H) , 7. 90 (s, 1H) , 8. 06 (d, 
15 J=7.6Hz,lH). 

IR(KBr) 1770, 1700, 1580, 1510, 1430, 1370, 1230, 1150, 1120, 980, 800, 730 cm" 1 
MS m/z 318 (M + ) 




H (CH 2 ) 6 CH 3 



DMF (0. 5mL) Ltz7m<ti~ b 'J A (tm, 60-72%, 34mg) r . 
25 {Id; 0 &J&l,Mb&fa 1 (130mg, 0. 425mmol) ©DMFJgtt (2mL) £iax-x ^T30 

#FS8H$Ufco CCDM^f^k n-^f-;K0.60mL,4 3iBBol)*Jra^.s 4CX: 
T'L 5Bf L/Co ac&ffi*ft£EaBi UTDMF£®£ Ufc&> zk (50mL) ^j&px.. 
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2 3 

^ua^>(200mL x 2)^x^;K100mL x 1) JCj^WtiUio 

^fr-tu zK^fe(50mL x 2m, mm^y^v^^imu mm^M&^iuz 0 
•> >j * w# 7A^D7h^77^- mm^ji n-^-* v=i :io — i 

: 1) K J: o T«[ U <b£fc 1 0 (39mg, 23X) £*§fe&«M t LT$fc 0 

1 H-NMR (CDC1 ,) 5 0. 8-2. 0 do, 13H) , 3. 16 (s, 3H) , 4. 20 (t, J=7. 2Hz, 2H) . 7. 2-7. 5 (m 

,3H),7.95(s, lH),8.08(m, 1H). 

IR(KBr) 2950, 2880, 1770, 1710, 1620, 1510, 1440, 1390, 1210, 1180, 1130, 1020, 98 
0.840,810,740 cnf 1 
MS ra/z 402 (M + ) 



3 mk<k&®}(D-% 2-1 






Y 1 Y 2 


Y 3 


Y 4 


X 


R 1 


R 2 


R 3 


R 4 


1 1 


0 


0 


0 


H 


H 


H 


H 


1 2 


0 


0 


NOH 


H 


H 


H 


H 


1 3 


0 


0 


NH 


H 


H 


H 


H 


1 4 


0 


0 


NCH 3 


H 


H 


H 


H 


1 5 


0 


0 


NCH 2 CH 2 CH 3 


H 


H 


H 


H 


1 6 


0 


OH 


H 


NCH 3 


H 


H 


H 


H 


1 7 


0 


0 


NH 


(CH 2 ) 3 NH 2 


H 


H 


H 


1 8 


0 


0 


NH 


(CH 2 ) 3 N(CH 3 ) 2 


H 


H 


H 


1 9 


0 


0 


NCH 3 


(CH 2 ) ,NH 2 


H 


H 


H 


2 0 


0 


0 


NCH 3 


(CH 2 ) 3 NHCOCH 3 


H 


H 


H 


2 1 


0 


0 


NCH 3 


(CH 2 ) 3 NHC0Ph 


H 


H 


H 



WO 99/42100 ^ PCT/JP99/00772 

2 4 



mkit&facD-m. 2-1 



1 u cjT^C/ 
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CsHs 


4 9 
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H 
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H 


CH2C6H5 



mm 2 

y (fsh) ft/cfWb*;^ y{m\^X<o nffiftil U -fu yxf 

LXffiffiT&o C©^k©^n*X{±42^n©^(Endocrinology, 136^. 3470 
M, 1995#-) Kfift \ J^T© in vitro (DltiU ^tffit 51 t&ti&tZo 

IPia*^«c» 7'^ 0P&£i&I£jfffll& (Porcine Ovarian Granulosa Cells, POGC) I 
^(37*C,5X C0 2 )2Bf B ^C0 2 -r >^^^-^-Tig#Ufc0-e>. *?ig«£l&< 
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fe^^xM U mm^y'n > 7;kn > h (0. 7~2xl0 5 M/well) iCttS 

if£ tl I ^FSH iLH^^in L/ci&Hfe (5 « g/mL [>7>X7x l J >.40ng/mIW Ko 
u^Vv^mg/mL^yifiiriT^^ XBSA), 100nM7> K a X7^ 
5 tflOOng/mL FSH, lOng/mL LH£^t;) T$ t»tr3BK^«U $ ZlZtmU&t 

-©SffifrrX h «5»C5frMTT(3- (4, 5-dimethylthiazol-2-yl) -2, 5-diphenyltet 
10 razolium bromide) Stiffed iot/7$n/: 0 :®li»<7l h-->X(C#$[ 

% 1 8 zmntz tzh, WMt^m^^fzm b&<d«t 95%j^_h©» 

15 

n 7^ ^5 > ^ y F 2 a (PGF 2 a ) (50 g/mL) %WL £ imm&<M8&"m 

20 iz.nzmmK&t)m&ztitLo z^mzmtammKUX^t^m 1 8 (3 

t«fcfl|4 

25 ii^|#^^T#lt^U^7"=J>7;UJi> HCjIUcPOGC£, & 

Jlll?ifc^^FSHi:LH^^fj:i^(5^g/mL h5>X7x 
'J >,40ng/mIW Kna;Uf-'/>, 4mg/mL BSA, 100nM7> KnXf>i?*>i 
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«?t^t-tii-c(i5M B 1(2~3M)it«-r^i. -fWrtf h- vxc#^«j*£ 
^#^©i#iWf^. M^Yk-^J 1 8 (3 n M) ^tJQx./.: i d %W®mwm*tU 



10 l£i§fe#iJ5 

itammi&vtt&&> umm 2 1 mm^mnio & ifmtufetti&k (5 n g/mL 

h7>X7x'J >,40ng/mL/N-r Kon;l/f y">, 4mg/mL BSA, 100nMT> F'DX 
■^>^>*>«t^l00ng/aL FSH, lOng/mL LH^t;) T^*^t^^(C^b 
15 U/w«{:X^ ^oX-f'J> (3nM) ^Jnx. £ 4mm&(DMm~ZU-f'<T<D 

20 

4 t mW^fk^m Lfc*#f fcPOGCf I . aBBMfczMt (100 # M) £finx. 
-Si. 12Bfr»©I^T(i^T©a^T^ h->xcw^m^ 

25 aif KfagMfc^ 1 8 (3 fjt M) £flo*. . m4k#¥'V*m&&tt £ t . 24B# W&<?m& 
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; «7 



SW(- h u?JUv K> h D Na, rFe(CN) ,N01 . 0. Soft £-ftn* £ ^fiBSBfl#<7> 

#wmmm\z%iwmz± >omzti, ztzwnmuz j^t^*© 



10 



:6 7^|pmSim«OSNP»(r c i;i,T^ h- vX©M«JJI 



15 



20 
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*SNPW^30«T*K, **^18a#r B lT« 



25 



nam i 

o Av/ > (olomoucine, CALBIOCHEMttcfc <0 MA) (DTtf b- •>X$rtlJffrB£ii^ 
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3 0 



10 



V>X|g^m«(CSV40©Ti^iXxo-r K'^x— 7^77^-1 (SF- 
l/Ad4BP) ©cDNA^^$-t±T4B2 £ 0 ^ aU&t*£1&tt d ©Wi^of 

>*ri-— ^mmmz^u^fx-fa y&mtz* «i©4B2<&io%^ v^j^ifa 
15 m^tsmsm^m^ ^KcD^mm-fv- vxmm^y^yy)^ > h k 

^££T^£{C^C(W >+^K-^-T^#U/Co ^ife^Xtfv'llfijfcltaft 
£3*fDMEMK£ftU SNP(0.5mM)£jjn/L3<!:. 16^flt©»li:t^TOlffl 

20 &BMfc£&1 3, 1 4. 1 7. 2 0. 2 4£fcl±2 5 (#*10//lD£in;U 24 



mam o 

25 ££n©2f/£(A Dissection and Tissue Culture Manual of the Nervous Sys 

tern, 211M, 1989^, Alan R. Liss, Inc. ) d#£-?T7B^ y h©/MKJ: *>/NB8E 
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«JEM£^trDMEMJgi&(25niM KCUmM glutamine£#£r) ^EMM U # 'J 
'J ^>Tn- h Uc7V- Rl££, £&{C^48B«(W 
~mm U -> h v £ -D (+) -7 7 tV 7 =7 J •> K (Ara-C) (10 u M) £i^iin L 

mfflthB & 070 gJ^14B g£T©»^ ^Co &±<D£l d LT%m 

fomm®mzimik&%!i 1 9 ao^io^ t^-mmt^m 2 5 ao a m) ^n*.^ 

*fc(i«ewis#%i 9 ao^M) t>L< ii^<b^2 0 ao^io^jnx./:*^^. 

immkvmmrzti^tifom, 90%. 70K©«r^u-a^co 

ftffeft 1 1 

15 mm 1 0 1 mx. lt^« L/c/hf«4M(:. snp (15 * m) * t. 
1 2B#r H r#©ffi^Tii-r^T©^^«LTi *)®m 

$n/Co c©^±te(rSNP»Hij{c^b^i 4 (10 at), fflMk&Qai 9 (10 

^mk mnt#®}2 o (io^m), ^fc{i^<b^®2 5 m^^m^tzm^K 

20 

mm 1 2 

25 «Bj&ict*u;ut'^aoo^g/iiL)^j8airr5^ 

h* 'J ;i/ 1" >»Bijlc!^b^ 2 0 (lO^M) £ H lM8B#ia&©« 



5 



10 
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m&&\ 1 3 

t h JfiL-^ (2mL) (1 OOOrpm, 5rain) U ^Jfil^^ttt^^DMEM^ife 

UL^t^O 10% FCS/DMEM (lOmL) 48/t7°U- b i^Slfc (500 ^L/well) 0 

c ofcMmgmm^m&m (300 ^ m) %mzJimw&m \^tztz\^ t-^T 
iw»©isi^^t ioo»^'-x h^tmt-tzxDfr 

#MK f^fc^l 8(10//Mk f^ft/g^l 9(20^M). £/ctit»(fc^2 
0 (20 ^M) ^Px.T^{C24KF^^m^ LtztC^ ?EA,Tl ^ (Htt ^-X 
h^tmkLtz)fcJh&<Dm&te J £ti J £'ti20%, 20%, 10%, 10%iiii^b7jc^#^(r 



mk&\ 1 4 

^©^(ilt^£afla©^l§lc!:J$*\ 1987*£li!fT> 59H) Kt^T^ 

&miftz 0 z.(DmmmmKwm^MMt UTSn^n&sNPto. 5mM) %mx.z>t 
(D%m*i^ sw%m^zm^u i m'<t&®}i 4 (5#M)i£^(if^b^ii 8 (2. 
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&mi 5 

TL W(m£MMt LT*n£ft3SNP(0. 5mM) %m?LZ £12Bf P B ^©tSg| 
mt&® 1 4 (5//M) £tzlimk1k#®l 1 8 (2. 5^M) £jjn*., M^mHUCo 

^■©^ms ^tnmmmmbTtfb-yxtfwmzti, 95k&±©«# 

15 

(CH 2 ) 2 CH 3 



20 H H H H 

^©^(Tetrahedron, 44#, 28871, 198830 IZ£ *)it)&Uzit&®j 1 1 (4 
6mg, 0. 14miol) £DMF(8mL) cbjc (8mL) UzMMKn-yu t?;l/7 ^ > (0. 06m 

l, o. 6minoi) ^m.. iwazxmmmw uz 0 m.mmz & dmf^^ u 

25 U MS. m& L tzo y'J^W7A^07h 7? 7 * - (g^ftxf-;!/ : 
n-^+IJ- >=l:3){CJ:-7 T« LT^ *fc£% 1 5 (45mg, 87%) t UT 
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mp 116-119 

'H-NMR (CD 3 0D) 6 0. 97 (t, J=7. 6 Hz, 3H) , 1. 71 (tq, J=7. 6. 7. 6 Hz, 2H) , 3. 61 (t. J= 
7. 6Hz, 2H) , 6. 58 On, 2H) , 6. 77 (m, 2H) , 6. 95 (m, 2H) , 7. 23 On, 2H) , 7. 65 (s, 2H) . 
IR(KBr) 3380, 1680, 1530, 1400, 1240, 740 cm- 1 
5 MS m/z 369 (M + ) 



#%#>J 1 0 



CH 3 



10 




■ I ■! 

H H H H 



^©^(Tetrahedron, 44^, 2887H, 1988*£) K J; t) ^JSbfcflS^ej 1 4 (1 
63mg, 0. 477mmol) £THF (lOmL) izjgfr Ltzmm^mit l»T)l> I A (2 
7mg, 0. 72mmol) £flnx.. ^SfCT29B# L/Co SJ^K* (&nL) £im*^ 2N 
1 5 tm&m&K cfc 0 pH2 £ U/Co StEiBlgtr «fc 0 THF£®£ U mMfr t> ! J9u 

>=1 :2~5 : 1) K <k o TfitS! LT. <b^J 1 6 (87mg, 53%) 

/Co 

20 mp > 280^ 

! H-NMR(CD 3 0D) <5 3. 12 (s, 3H),5. 93(s, 1H), 6. 6-6. 7(m,2H), 6. 9-7. 4 (m. 8H) . 
IR(KBr) 3400, 1660. 1540, 1410, 1240, 1090, 1050, 740 cm 1 
MS m/z 343 (M + ) 



25 
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ZK^W- h 'J >>A(60~72%m 144mg)£^>^ >T»^DMF(0. 8mL) « 
floU. J t^&%\<Djj& (Tetrahedron, 44g, 2887H, 1988^) «-,T^U; 
<b£$l 1 4 (409mg, 1. 2mmol) <DD)mm (3mL) £fln;Lx mffiT45#M# Uc G 
3-^ aa^n t°;l/7 ^ >£$^(159mg, 1. 2mmol) 

7mik+ h l ) v a {m-immt, 48mg) ©S£fcO'£-eDMF(2. OmL) £ia;i5# 
F B mr^S(c#SLTitgU -Wjf^b^i 4©^- M ^Ai&oig&tdra 

;t. $ £Cajg£DMF(lmL) Tfflffl L-£©±7ff£>fb£#J 1 4 ©•*- h 'J ^ Ai£©ig 

- OSfb^ f - 1/ > : >f V 7"n \£)V7 I >=20 : 1) \Z X r> XW& UT^ il&fo 1 9 (2 
96mg, 55%) &%mm>frt lt#/; 0 
mp 137-140°C 

1 H-NMR (DMSO-de) S 1. 81 (tt, J=6. 7, 6. 7 Hz, 2H) , 3. 05 (s, 3H) , 3. 1-3. 5 (m, 2H) , 4. 
09 (brs, 2H) , 4. 30 (t, J=6. 7Hz, 2H) , 6. 60 (t, J=7. 5Hz, 1H) , 6. 67 (t J=7. 7Hz, 1H) , 6. 
74 (d, J=8. 0Hz. IB) , 6. 85 (d, J=8. 0Hz, 1H) , 6. 97 (t, J=7. 5Hz, 1H) , 7. 03 (t, J=7. 7Hz, 
1H) , 7. 37 (d, J=8. 2Hz, 1H) , 7. 49 (d, J=8. 2Hz, 1H) , 7. 76 (s, 1H) , 7. 79 (s, 1H) , 1 1. 70 ( 
brs, 1H). 

IR(KBr) 3350, 2910, 1750, 1680. 1530, 1430, 1380, 740 cm" 1 
MS m/z 398 (M + ) 
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#%#'J 1 2 



5 




NHAc 



ititfyl 1 9 (4. Omg, 0. Olramol) <omtt f - U (300 # L) b U -X-tSH/T S 
> (7 fi L, 0. 05mmol) S^Tk^I? (1. 1/J.L) £#nx. > ^i&T70^ra»Jf L/c c S 

7^-(^b^f-L/>:^^>'l/=l:l~l:2)Tli^-r6* : {r < i:«9, <k^/2 0 
(3. 2mg, 72%) %mfc&mfot LXWtZo 
mp 86-89 *C 

1 H-NMR (CXI 3 ) 6 1. 86 (s, 3H) , 2. 05 (tt, J=6. 7, 6. 7Hz, 2H) , 3. 14 (dt, J=6. 7, 6. 7Hz 
15 , 2H) , 3. 19 (s, 3H) . 4. 19 (t, J=6. 7Hz, 2H) . 5. 40 (brt, J=6. 7Hz, 1H) , 6. 7-6. 8 (m, 2H) , 

6. 99 (d, J=8. 1Hz, 1H) , 7. 0-7. 1 (m, 3H) , 7. 28 (d, J=8. 3Hz, 1H) , 7. 35 (d, J=8. 2Hz, IB) 
, 7. 61 (s, 1H) , 7. 77 (d, >2. 7Hz, 1H) , 8. 68 (brs. 1H) . 
IR(KBr) 3370, 1690, 1530, 1430, 1380, 740 cm" 1 
MS m/z 440 (M + ) 



20 



###'J 1 3 



25 




1 9 (18mg, 0. 045mmol) (D^t/ f- U yjgft (lmL) iZ t° U v > (18# L, 0. 
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23mmol) > W Jl (5. 2 u L, 0. 045mmol) £5n;t, ^i&T2B#TO# Uz 

o t° 'J ^ XI 8 ^ L, 0. 23mmol) %&i&lk< > W )V (2. 0 fx L, 0. 017mmol) £in;i $ 

»-<t 0 n ftett 2 1 (17. Omg, 75%) ^m^MWt LT#fc 0 
up 130-133 V 

1 H-NMR (CDC1 3 ) d 2. 14 (tt, J=6. 6, 6. 6Hz, 2H) , 3. 18 (s, 3H) , 3. 32 (dt, J=6. 6, 6. 6Hz, 
2H) , 4. 21 (t. J=6. 6Hz, 2H) , 6. 10 (brt. J=6. 6Hz, 1H) , 6. 7-7. 8 (in, 15H) , 8. 71 (brs, 1H 
). 

IR(KBr) 3350, 1750, 1680, 1530, 1420, 1380, 730 cm- 1 
MS m/z 502 (M + ) 

#%#U 4 

?"3 CH3 



4 (82mg,0.24mmol)^THF(5mL){C^L«^^. 4XXT ^-tert- 
r^I/v h (52mg, 0. 24mmol) d: f-;U7 i J t° 'J > (1. 5mg, 0. 01 

2moi)^inx. > ^k^cktih^ m&v-wmLKo Rm&timm 

U iI$->'J^W7A^07 h^77^-(^Ji7 c ;U:n-^\4 : -9->=l:l 
0-1 : 1) r> TfifU LT> 'fb^f 2 3 (62mg, 48%) ZM&Wfct Lxmtz 0 
mp 110-113 V 

■H-NMRCCDCla) 6 1.68(s, 18H), 3. 22(s, 3H). 6. 8-7. 0(m,4H), 7. 16(ni,2H),8. 1-8. 
2(m,2H),8.13(s,2H). 




t-Bu t-Bu 
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IR(KBr) 2960, 1730, 1550, 1440, 1350, 1240, 1140, 1060. 850, 730 cm" 1 
MS m/z 541 (M + ) 



m^m 1 5 




H H 



10 5-^ao-T y K-;K122mg,0.805mmol)£ b;U^> (3mL) {rig^Ufc^JC, 

40°CfCT0. %mit^Jl'^y% s<y^ (0. 84mL, 0. 81mraol) 40X:{-T45 
frmmW^tZo ? I ^^t^D©^Ti* (Tetrahedron. 44#, 2887H, 1988^) Kfc 
T^fiSc Lfc2-7*o*-3- (1H--T > K-^-3-f ;U) -N-> U-T £ K (70. lmg, 
0. 229mmol) £ Wl/Ji > (9mL) iZfefr LtzmmZfiQ X.> mt6&ffiT2mm&\s 

1 5 fc 0 7Ki%T%mmz-20% < x.A,$&k*« (0. 5mL) £flnx.Taa$ LfcSL MEtttS 

h^7-f-(SffifeJ.f-^:n-^+-9->=l:5~l:l)trJ;oTlfSU <b^2 4 
(89rag, quant) fr&m&Mfet UTfifco 
20 mp 114-117 °C 

^-NMR (CDC1 3 ) 5 3. 20 (s, 3H) , 6. 6-7. 4 (m, 7H) , 7. 76 (m. 1H) , 7. 86 (m, 1H) , 8. 50 (br 
s,lH),8.60(brs,lH). 

IR(KBr) 3350. 1680, 1530, 1440, 1370, 730 cm" 1 
MS m/z 375 (M + ) 



25 




PCT/JP99/00772 



7-y t^K > K-;K162mg, 1. 23mmol) £ h;l/.x> (4mL) Kjgfr L/c«f::, 4 
0°CCTO. 96M^bi^;l/v^ -> ^ A (1. 28mL, 1. 23mmol) 4(TC{rT45 
frffltm Uz 0 31 2, 3- ^7'o t-N-y V-< I K (70. 4mg, 0. 276mmol 
)^h;l/i>(9mL)iC^L/c^^liax., iQjt&IfiftT2B# Rfl mW Uc 0 zK&T 

a^^^2o% < ^./uwmm (o. 5mu £Jd/Lt« •immmt.k *) 
x >£g* u ^ ^ o □ j ? >~?m ttzo m&%L&m&-?7'% -> 

-(^i^;U:n-^-9->=l:5~l:l)(Ii:oT)|tMU Yfc£#/2 5 (99mg,97*) 
rap > 300*€ 

'H-NMR (CDC1 3 ) <5 2. 48 (s, 6H) , 3. 21 (s, 3H) , 6. 6-7. 0 (in. 6H) , 7. 75 (d. J=3. 0Hz, 2H) 
,8.43(brs, 2H). 

IR(KBr) 3320. 1680. 1530. 1420. 1370. 1110, 800. 750. 670, 590 cm" 1 
MS m/z 369 (M + ) 



###J 1 7 



CH 3 CH 3 




M©#i& (Tetrahedron, 44#, 28871!, 1988^) \Z&*)&fcUztt<%m 1 4 (1 
98mg, 0. 580nunol) £DMF(10mL) irig^ Ltag^dlO^ ^ 'J O l^mM (40mg) %1)U 
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4 0 

i^;U:n-^if>=l:10~2:l){ri:oT)|f^tT, lt&®3 0 (191mg, %%)(D2 
-?(Dm®.fo<D'M&® (A:B=2. 7: 1. 0) &$m&Mfct LXWtz a 
5 A : 1 H-NMR (CDC1 ,) <5 3. 28 (s, 3H) , 4. 77 (s, 2H) , 6. 6-7. 4 (m, 10H) , 7. 68 (brs, 2H) . 

B: 'H-NMKCDCls) 6 3. 26(s, 3H), 4. 41 (s, 2H), 6. 6-7. 4(m, 10H) , 8. 15 (brs, 2H). 
MS m/z 343 (M + ) 



8 




H CH 3 H 

^©^(Tetrahedron, 44#, 2887M, 1988^) JC<£ 9£-jjfcbfc2-7o*-3- ( 
15 1H-- r > K-;U-3-f;U)-N-^ f;l^U>f $ K(100mg, 0. 33mmol) £-DMF(5mL) izm 
JS?U 7J<&Tm$!# «J A (140mg, 0. 98mmol) & .fctf 3 ^KO. 06mL, 0. 98 

20 T*S»-rSC 02-yn*-3-(l-^ f-;l/-lH--f > K-;l/-3— f ;U)-N-y 
1/>T S K (99rag, 95. 1%) ^l^tltffc. 
mp 155-158°C 

1 H-NMR (CDC1 3 ) <5 3. 17 (s, 3H) , 3. 89 (s, 3H) , 7. 16-7. 41 On, 4H) , 8. 05-8. 1 1 (m, 1H) . 
IR(KBr) 1760, 1700, 1585, 1510, 1430, 1375, 1230, 1150, 1120, 980, 800, 730 cm- 1 
25 MS m/z 318 (M + ) 

-< > K-M66mg, 0. 21nunol) £ h;l/i>(lnL) Kigfr Lfc&jftKx 40 < U:iT0. 
%m<t^J^ y^A (0. 5mL, 0. 47mmol) £}jnx. . WClZT45frfflMW L 
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4 1 



tz 0 5|#3&£2-7n*-3-(W f-;i/-lB--f > F-jlr-Z-JM-n-Zf-Jlsvl/J 
i K (66mg, 0. 21mmol) £ h;Ux> (3nL) KflgR^ Lfc«£Jn;^ MiffiT2B# 



N^7^-(@^x^;U:n-^-9->=l:l)(r«toTfS^L. <fc#$j3 5 (71mg 
,96. 8X)£*fel#<i:UT*§fco 
mp 168-171 V 

'H-NMR (DMS0-d 6 ) d 3. 05 (s, 3H) , 3. 35 (s, 3H) . 6. 65 (t, J=8, 0Hz, 2H) , 6. 75 (d, J=8. 
0Hz, 1H) , 6. 85 (d, J=8. 0Hz, 1H) . 6. 98 (t, J=8. 0Hz, IB) , 7. 03 (t, J=8. 0Hz, 1H) , 7. 38 ( 
d, J=8. 1Hz, 1H) , 7. 42 (d. J=8. 1Hz, 1H) , 7. 74 (d, J=2. 8Hz, 1H) , 7. 82 (s, 1H) , 11. 66 (b 
rs, IB). 

IR(KBr) 3450, 1700, 1540, 1440, 1380 cm" 1 
MS m/z 355 (M + ) 

1 9 



(Tetrahedron. 44#, 2887H, 1988^) \Z X tQ&f&Uiltirfto 1 4 (5 
Omg, 0. 15nmol) £DMF(2mL) KigJSU ft&Tffl&tfl (120n& 0. 88mmol) & 
cfctf 3 f-;K0. 05mL, 0. 88mmol) immMW Uz„ 

Wt^JW.n^^>=l:l)iZjL^xm^^t\Z^t^3 6 (54mg,99.4 




H 



H 



CH 3 CH 3 
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4 2 



mp > 290°C 

'H-NMR (CDC1 S ) 6 3. 17 (s, 3H) , 3. 82 (s, 6H) , 6. 72 (t, J=8. lflz, 2H) , 6. 91 (d, J=8. 1H 
z, 2H) , 7. 09 (t, J=8. 1Hz, 2H) , 7. 27 (d, J=8. 1Hz. 2H) , 7. 67 (s, 2H) . 
IR(KBr) 3390, 1695, 1530, 1440, 1385, 740 cm" 1 
5 MS ra/z 369 (M + ) 

###J 2 0 



10 




N(CHj)2 N(CH3> 2 



7m4t~}- b U A (60~72%7&1£, 50mg) £"^>* >Tgfe#^DMF (0. 3mL) CM 
U -e^^^n©^& (Tetrahedron, 44#, 1887M, 1988^) KftoT^JSfcLfrffc 
15 ^ 1 4 (150mg, 0. 44mmol) ©DMF^/£ (1. 2mL) m^T45£fM# L*i 0 

— #x t°;l/) v y ?-;UT ^ (70mg, 0. 44mmol) t^< > ^ > 

Tgfe^ U^7j<^b^- h U A (60~75%&rt£, 18mg) ©M^#JK0°CTDMF(1. 2mL) 

^■haA.5^-mmw^uiz^-ui,xmw:Ls ±m^2,z-ifxm-^ > k-;u-3- 

20 40°CTlBtrBl¥4i#b/c^ METDMF^*U/Co d ©a'Sf^by f- b > t 

A : y ^ y -;l/=10 : 1) K «fc ^ TWSkirZ c <h k «k *K 2- [l- (3- ^;bT ~ 7 
25 t°;l/) -1H--T y Y-)V-Z-J ;U] -3- (1H->T > K-^-3--f ;W -N-/ tVUv V 

4 X K (77mg, 41%) £B£^@{££ UT?#*i 0 
mp 86-90^ 



WO 99/42100 PCT/JP99/00772 

4 3 

'H-NMR (CDC1 3 ) 6 1. 95 (tt, J=6. 8, 6. 8Hz, 2H) , 2. 21 (s, 6H) , 2. 23 (t, J=6. 8Hz, 2B) , 
3. 19 (s, 3H) , 4. 21 (t, J=6. 8Hz, 2H) , 6. 60-6. 82 do, 2H) , 6. 95 (d, J=8. 1 Hz, 1H) , 7. 00 

-7 n (m. am : 7. ?.r-7 35 fm ?.m : 7 R7 (r im 7 79 (h : 1-9 7H*. lm . a fin (hrs 1m . 

IR(KBr) 3395, 2950, 1700, 1535, 1440, 1390, 750 cnf 1 
5 MS m/z 426 (M + ) 

zlofcfW- h D ^ A(60~72«&1£, 4. 5 mg) >T»^DMF(0. lmL) 

> K-;U-3->T M -1M t^Uv W = K (1. 6mg, 0. 038mmol) ©DMF» (0. 5m 

1 0 (8. 9mg, 0. 056mmol) M> 9 >Tz£& Utaklft W" HJ A (60~753ti& 

14. 2. 2mg) ©M£^f rO^TDMF (0. 5mL) %1l[fo5MfflWm&Kft& LT#g 

15 fc«Ji££fr-tM^ h U ^A«W:o ^^Mffi^i LT#bft£^ 

7 -;U=10 : 1) (Ccfco TlSt & Z. t \Z X *) , it^j 3 7 (4. 4mg, 23%) 

'■ H-NMR (CDC1 3 ) <5 1. 97 (tt. J=6. 8, 6. 8Hz,4H), 2. 20-2. 32 (m, 16H), 3. 18 (s, 3H),4. 
20 19 (t, J=6. 8Hz, 4H) , 6. 70 (t, J=8. 1Hz, 2H) , 6. 97 (d, J=8. 1Hz, 2H) , 7. 12 (t, J=8. 1Hz, 
2H) , 7. 31 (d, J=8. 1Hz, 2H) , 7. 68 (s, 2H) . 
MS m/z 511 (M + ) 



25 
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H H 



6-^ > K-;K250mg, 2. 13mmol) £ h;Ui > (3mL) Kigfr U/dt^i::, 4 
0°CCTL 02MHYkn^;l/v^* v"7 A (2. lmL, 2. 13mmol) £2}0X.> 40°Cf:iT45# 
HHfJ$ LfZo 5 1 £*w#2, 3- i?7'o -t-N- / U-f ^ K (120mg, 0. 47mmol) £ 

m^2o% < x^ifekigjR (3mD &mz.Tzm iE^Sia '9 

;l/:n-^D->=l:l)i:J;o«b> <k^3 8 (152mg,87.5%)£^fe@#£ 
15 UT#fco 

mp 139-143 °C 

! H-NMR (DMS0-d 6 ) 8 2. 29 (s, 6H) , 3. 03 (s, 3H) , 6. 50 (d, J=8. 2Hz, 2H) , 6. 73 (d, J=8. 
2Hz, 2H) , 7. 16 (s, 2H) , 7. 64 (d, J=2. 7Hz, 2H) , 1 1. 49 (brs. 2H) . 
IR(KBr) 3390,1695,1535,1445,1390 cm" 1 
20 MS m/z 369 (M + ) 



###|J 2 2 



25 




WO 99/42100 





PCT/JP99/00772 



4 5 



1-/ fvK > K-;K190mg, 1. 63mmol) h;l/x>(6mL) (r^Ucj^C 4 
(TCKTl. 02M£{fcxf-;l/v/* -><7 A (1. 6mL, 1. 63mmol) *Jp^ > 40 < OrT45# 
F^Ji # Uz 0 5 1 £H£&£n©#j£ (Tetrahedron, 44#, 2887H, 1988^) Kfto T 
£j£ Ufc2-7*o*-3- (>f > K-;U-3-T ;b) -N-y f-;Uv W S K (300mg, 0. 74mm 
5 ol) £ K>Ui > (8mL) Kigfr Lfc*g#£fln*., SDi«T3Bf mm Lfc„ 

7%Bmz2W> < ^Sfefcigift (3mL) £feiTji# Ufc&* MEEMcj; t) h;u 
x>£@£U ^»<^fe^UTWUc 0 MJ 7 AT 

^x^;l/:n-^+f->=l:3~2:l){ri:oT«U ffc^fc 3 9 (220mg, 84. 1%) £ 
rap 192-195'C 

1 H-NMR (DHSO-ds ) 5 2. 45 (s, 3H) , 3. 05 (s, 3H) , 6. 55 (t, J=7. 6Hz, 1H) , 6. 65 (d, J=7. 
6Hz, IB) , 6. 67 (t, J=7. 6Hz, IB) , 6. 78 (d, J=7. 6Hz, IB) , 6. 88 (d, J=7. 6Hz, IB) , 6. 99 ( 
t, J=7. 6Bz, IB) , 7. 38 (d, J=7. 6Bz, IB) , 7. 72 (d, J=2, 7Hz, 1H) , 7. 74 (d, J=2. 4Bz, IB) 
15 , 11. 65(brs, 1H), 11. 66(brs, 1H). 

IR(KBr) 3390, 1695, 1540, 1440, 1390, 750 cnf 1 
MS n/z 355 (M + ) 



5-^ > K-;K320mg, 2. 75mmol) £ h;l/x > (5mL) Kigfr UfcJgjfcf^ 4 
O'CfdTO. 95MJ^kxf-;k7^* y 9 A (2. 8mL, 2. 75minol) £Jn;L. 40°C(IT45^ 
^JB^t^o 3 I&K£2J-i?:/d^-JM *•;!/■? W 5 K(150mg,0.61mmol)£ 



###|J 2 3 



20 




H 



H 
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10 



15 



20 



;U:n-^1f>=l:l)^ctoT)|t^U Yfc^4 0 (200mg, 92. 1%) 
mp 270-275 <1 C 

1 H-NMR (CDC1 ,) 5 2. 06 (s, 6H) , 3. 20 (s, 3H) , 6. 73 (s, 2H) , 6. 90 (d, J=8. 3 Hz, 2H) , 7. 
20 (d, J=8. 3Hz, 2H) , 7. 62 (d, J=2. 8Hz, 2H) , 8. 42 (brs, 2H) . 
IR(KBr) 3310, 1690, 1525, 1440, 1390, 1160, 1105. 800 cm- 1 
MS m/z 369 (M + ) 

###|J 2 4 



5-7 jvitu^ y K-^(240mg, 1. 77mraol) h;l/i> (4ml) dig^ L/c^C 
40 < €i^Tl. 02MHYbxf-^^> /, >^(l. 7mL, 1. 77mmol) £flQ;t> 40°C{rT45 
frfflMWWZo 5l#^#2,3-^yo*-N-^f-;UvU>r ^ K(100mg,0.4mmol)£ 
b;^>(6mL){C^L^^^a^> ^®MtT3BtP B W#U^o *ftTRl& 
^C20%<^^7K^(2mL)^ijnx.T»t/cm. aSE**8K«fc(3 h^>£ 

;U:n-^*1f ^:l)KcfcoT»*iU ^^4 1 (125mg, 84. 8%) £^L@te£ 
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4 7 



mp > 290 a C 

; H-NMR (DMS0-d 6 ) <5 3. 03 (s, 3H) , 6. 38 (dd, J=9. 0, 2. 5Hz, 2H) , 6. 83 (dt. J=2. 5, 9. 0 
Hz. 2H) , 7. 39 (dd, J=9. 0, 4. 6Hz, 2H) , 7. 89 (in, 2H) , 11. 83 (brs, 2H) . 
IR(KBr) 3440. 3350. 1700. 1530. 1450. 1430 cm" 1 
MS n/z 377 (M + ) 

2 5 



5-7a*4 y K-;K690mg, 3. 53mmol) £ b;l/x> (6mL) iZ%fr LfcigiftH, 4 
CCirTO. 95M^kxf-;Uv^'>H7 a (3. 7mL. 3. 53nunol) ZMz., 40^{rT45^ 
Lfco 5 1 2. 3- v>7'o ^e-N-y l><< I K (200mg, 0. 78mmol) £ 
h;l/x>(17mL)tr^Uc^$£jJD;L, »j^fET3BfM^t^ 0 *&T£ 

ic«{r2ox < ^sfakistt (6bd ztoATim Lt&, ms.mmiz & k> y > 

f^k n-'vHf >=1 : 1) (I «t o Tfilfi U f fc#$J 4 2 (322mg. 82. 2%) 
mp > 290*€ 

'H-NMR (DMS0-d 6 ) 6 3. 05 (s. 3H) . 6. 86 (d, J=l. 8Hz, 2H) , 7. 12 (dd. J=8. 6. 1. 8Hz. 2H 
) . 7. 38 (d, J=8. 6Hz. 2H) . 7. 82 (d, J=2. 7Hz. 2H) . 11. 89 (brs. 2H) . 
IR(KBr) 3380. 1695. 1640. 1540. 1460. 1440. 1395 cm" 1 
MS m/z 499 (M + ) 




H 



H 



5 




PCT/JP99/00772 



i i 
H H 



y K— ;l/ (122mg, 0. 81mmol) % hJb*. y (3mL) 4 
(TCtCTO. mmtz-?-)\s-??* i/V A (0. 84mL, 0. 81mmol) GMx.^ 40*€frT45 
frffigm U^o 51 x £&\<DJ]ti: (Tetrahedron, 44^, 2887H, 1988^) K«£ 
10 oT^U/c2-7'a^-3-(lH— T > (M-H-J fvl^ W i K(70mg, 

0. 23mmol) h ^ > (9mL) Idgfr Ucig^fln*-. SnMfiftT2Bf lffl«# L/c 0 
7jc^T®S^C205fi < *./>fifekiSitt (0. 5mL) t fctffi^i-J; t) 

15 -(g^jif-;l/:n-^^rU->=l:5-l:l){-ctoT»«U Yfc^GM 3 (89mg, 100%) 

mp 114-117 °C 

l H-NMR (CDC1 ,) 6 3. 20 (s. 3H) , 6. 60-7. 40 (m, 7H) , 7. 70-7. 90 (m, 2EQ , 8. 50 (brs, 1H 
),8.60(brs, 1H). 
20 IR(KBr) 3350, 1680, 1520, 1440, 1370, 735 cm" 1 
MS m/z 375 (M + ) 



25 



wo 




PCT/JP99/00772 



b-jt W > K-;K520mg, 3. 53mmol) £ h;l/^> (8mL) \Z&fr UciMi^ 
40°C(CT0. M&tte. : ?-JV-?y*i'V U (3. 7mL, 3. 53mmol) £flfl;L> 40°C(CT45 
MM® Uz 0 5I^3K#2, 3-5?r n^-N-/ *)V* U-f $ K (200mg, 0. 73mmol) 
^h;i/i>(12mL){r»L/cM^nx.. Ja»1tT3BfF^»Lfco 

i^;U:n-^-9->=l:l)(rj;oTi|f^U. Yt^4 4 (136mg, 86. 4%) £i^L@ 
mp > 29(TC 

1 H-NMR (DMSO-d 6 ) 5 3. 03 (s, 3H) , 3. 33 (s, 6H) , 6. 21 (d, J=2. 3Hz, 2H) , 6. 55 (dd, J=8 
. 7, 2. 3Hz, 2H) , 7. 23 (d, J=8. 7Hz, 2H) , 7. 77 (d, J=2. 8Hz, 2H) , 1 1. 55 (brd, J=2. 8Hz, 2 
H). 

IR(KBr) 3325, 1690, 1530, 1460, 1440, 1220, 1165, 805 cm-' 
MS m/z 401 (M + ) 
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■ i 



H H 

y K-M100mg, 0. 68mmol) b;Ui> (lmL) \Z&fr {stcMMl^ 
40 o C{IT0. (0. 72mL, 0. 68mmol) &1}U7l, 4CXXT45 

^mmWVtZo ?l^n-^7*DWf;WK; K(40mg,0. 15mmol)£ 

;U:n-^^>=l:2~2:l)tr«k- 3 Tffi»U 4fc^4 5 (57mg, 90. 5X) 

15 ftilTllfc, 
mp 182-186 °C 

'H-NMR (DMSO-d 6 ) 6 3. 04 (s 3H) , 3. 45 (s, 6H) , 6. 37 (d, J=7. 9Hz. 2H) , 6. 94 (d, J=7. 
9Hz. 2H) . 6. 98 (t, J=7. 9Hz, 2H) . 7. 25 (brs, 2H) , 11. 31 (brs. 2H) . 
IR(KBr) 3390, 1700, 1440, 735 cm- 1 
20 MS m/z 401 (M + ) 

2 9 



25 
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5 1 



2-;< fvK y K-;K190mg, 1. 63mmol)£ h;Ux> (6mL) UtaMJC. 4 
0°C{CT1. 02M^bx^;Uv^T> >"> A (1. 6mL, 1. 63mmol) £in*.> 40t{CT45# 
fflMW L/Co 5 1 £SK£&fcI©2i& (Tetrahedron. 44^. 2887M. 1988^) i:t-,T 
^U^2-7"ot-3-(lH-^ > K-;U-3-^;U)-N-y f;l/7L/^f ^ K(300mg,0. 7 
4inmol)^h;Pi>(8iiiL){r^L«^D^, MS^T3B#^» U^c 0 tK 

^rstr^(c2o% < ^mm®. m) ^tw^xmw uc^ mmmmiz <k «9 h 

TfSS MEM Uc 0 y 'J # 5A^o7h^77^-( 
S^xf-^rn-^lry^^^iDC^oTffiMU ititffo 4 6 (240mg, 91. 0%) 

mp 183-186 

'H-NMR (DMSO-de) 6 1. 91 (s, 3H) , 3. 10 (s, 3H) , 6. 47 (d, J=7. 6Hz, 1H) , 6. 59 (t, J=7. 

6Hz, 1H) , 6. 92 (t, J=7. 6Hz, 1H) , 7. 03 (t, J=7. 6Hz, 1H) , 7. 07 (t J=7. 6Hz, 1H) , 7. 32 ( 

d, J=7. 6Hz, 1H) , 7. 35 (d, J=7. 6Hz, 1H) , 7. 42 (d, J=7. 6Hz, 1H) , 7. 99 (m, 1H) , 11. 32 (b 

rs, 1H).11. 80(brs, 1H). 

IR(KBr) 3390, 1695, 1460. 1440, 1392, 740 cm" 1 

MS m/z 355 (M + ) 

##0iJ3 0 



2-^ ^ ;K y K-;K1. 0g, 8. 82mmol) £THF (lOmL) KJgfr L^MfC, 40TX 
TO. 95M^kx^;U-7^^ i/>> A (9. 3mL, 8. 82mol) &M?L, 40VlZT45fr?m 
WbtZo 3l£^£2,3-^7'n^-N-^;l/-?U-f ~ F'(500mg, 1. 96mml)^THF(4m 




WO 99/42100 PCT/JP99/00772 

5 2 

DizmfrvtLmL&ttoz.. mmmTfmrmwistz.o ^mrsjm^2m<K. 

5 ) { d «fc -5 T*f b „ * 4 7 (452mg, 62. 4%) £|$^L@1* t UT#fc c 
mp > 290^ 

'H-NMR (CDC1 ,) 6 2. 06 (s, 6H) , 3. 22 (s, 3H) , 6. 92 (t, J=7. 6Hz, 2H) , 7. 08 (t, J=7. 6H 
z, 2H) , 7. 15-7. 24 (m, 4H) , 8. 04 (brs, 2H) . 
IR(KBr) 3380, 3310, 1705, 1460, 1440, 1380 cm' 1 
10 MS m/z 369 (M + ) 



#%#|J 3 1 



15 




ii " • 

H H H H 



^DO^fe (Tetrahedron, 44^, 2887H, 1988^) \Z&.*>T'kf8iX,tz.tt&® 1 1 
(lOOmg, 0. 3nunol) £DMF (lOmL) £zK QOmL) IZMfr UfcigJftJ - > T— V > (0. 12mL, 
20 1.2mmol)^iPX., 100°C^T2B#^»L^o MEMfCj; ^DMF^teL. ft 

>=2: 1) Cct oTlfi U Yb#& 4 8 (116mg, 94. 4%) ^^MWt Utifco 
mp > 290°C 

25 'H-NMRCCDCh) <5 6. 77 (t. J=7. lHz,2H), 7. 04 (d, J=7. 1Hz, 2H), 7. 10 (t, J=7. 1Hz. 2 
H) , 7. 36 (d, J=7. 1Hz, 2H) , 7. 35-7. 45 (m, 1H) , 7. 48-7. 55 (m, 4H) , 7. 85 (d, J=2. 8Hz, 2 
H),8.54(brs,2H). 
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IR(KBr) 3365. 1700, 1525, 1430, 1390, 1245, 1120, 740 en' 1 
MS m/z 403 (M + ) 



###J3 2 




(Tetrahedron, 44^, 28871, 1988^) iZ^-o T£JSfcUfc<b£& 1 1 
(lOOmg, 0. 3mmol) £DMF (10mL) t7k (lOraL) Uzfem^ Ky?J)l7 1 > (0 
. 13mL, 1. 2mmol) £iP;U 100^{rT2«Jf#Uc o Mffi^iCj; 
U M^^b^x^;H?}ftttlt> zkftUco MtH^«i?^ h 'J OAT^ 

;U:n-^\^>=2:l)(CcfcoT||SJL> fk£^4 9 (HOmg, 86. m^^mWt 
mp > 290°C 

l H-NMR (CDC1 3 ) 6 4. 86 (s, 2H) , 6. 75 (t, J=8. 0Hz, 2H) , 6. 97 (d, J=8. 0Hz, 2H) , 7. 06 ( 
t, J=8. 0Hz. 2H) , 7. 28-7. 38 (m, 5H) , 7. 50 (d, J=8. 0Hz, 2H) , 7. 7 (d, J=2. 8Hz, 2H) , 8. 4 
9(brs,2H). 

IR(KBr) 3400, 1695, 1530, 1430, 1405, 750 cm" 1 
MS m/z 417 (M + ) 
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4b&6a 1 9 (48rag, 0. 12mmol) £DMF(lmL) Kjgfr [stzffi&i^ 4>S<D10X/^ v? 

10 7^-(t^nT>^— T^nn^;UA:y ^y-;U=10:l){Cj;^Tffi^L. ^ 

^ 3 3 (32rag, 66. 1%) Zmfc^mfot LT#fco 

'H-NMR (CDCI3) 6 1. 42 (brs, 2H) , 1. 90 (tt, J=6. 8, 6. 8Hz, 2H) , 2. 67 (t, J=6. 8Hz, 2H 
) , 3. 26 (s, 3H) , 4. 12 (t, J=6. 8 Hz, 2H) . 4. 42 (s, 2H) , 6. 82-7. 45 (m, 10H) , 8. 52 (brs, 
1H). 

15 

#%#J 3 4 
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*L-£%4 8 (55rag, 0. Uramol) £-DMF(2mL) \Z&fr UfciSffiC4>*©10%>^ W 

25 j-mm^J\':n-^^y=2:l)lZ&'iT'tm-tZZ.tiZ£t), 3 ( 4-tfX(lH 

-4 y K-;l^3— (M-l-7 i— ;U-2, 5-^+ V t°n 'J > (36mg, 56. 1%) £88 
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mp 260-263°C 

'H-NMR(CDC1 3 ) <5 4. 92 (s. 2H) , 6. 61-6. 70 (m, 2H) , 6. 87-7. 09 (m, 6H) , 7. 30-7. 60 (m 
,7H),7.64(brs, 2H). 

IR(KBr) 3440, 3400, 1700, 1380, 1180, 750 of 1 
5 MS m/z 405 (M + ) 

3, 4- t"X (1H-- T > M-l-7 2.-JU-2, 5-^^V t°o 'J ^>(30m 

g, 0. 07nunol) £THF (lmL) iZfeM U 7K&TO. UmmtVJ 77'>;I/7;U \ 
A(0.3raL,0.29mmol)^o < >0tffi~TUz o M^CXAmmmWUz^ » 

io mi u zm&mmifa uz Q m&z > u # w# 7A^o7h^7^-( 

g^x^;U:n-^+-9->=l:l)(Cj:^Tf||i!-r^-iir^^, Yk^l3 4 (4.4mg 

, 15. 8x) zm&mfct bxmtzo 

mp 97-99 < € 

'H-NMRfCDCl,) 6 3.74(dd,J=5.4,9.0Hz,2H),3.92(dd,J=6.5,9.0Hz,2H),4.13-4 
15 .25 (m, 2H) , 6. 46 (d, J=2. 4Hz, 2H) , 6. 96-6. 78 (m, 3H) , 6. 91 (t, J=8. 0Hz, 2H) , 7. 07 (t 
, J=8. 0Hz, 2H) , 7. 20 (d, J=& 0Hz, 2H) , 7. 26-7. 37 (m, 4H) , 7. 64 (brs, 2H) . 
IR(KBr) 3410, 1600, 1510, 1480, 1460, 1370, 745 cm" 1 
MSm/z 377 (M + ) 

mmz.mwmvm\$:®.&x% % z. tmm uz 0 
25 MMtmimim. 
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ft&*£WUTi^T& cfcl^7/M^l/& L < (27 'J 

20 r 4 i**n**n>r > K-;ws±©tt&«£^ u g«©»c/a^tt > 

K-;ns©ftg#^-T2, 4, 5, 6£>£ i ^i7ft) ft fctfirfi^o^ti weft 
25 7»>;US, S^^-WLT^TfcJ:^7;i/n^>/fct<(i7 1 J-;u^-+->^;u 
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6. iMz-^inxm^ti^mm^tzit^mmt Lxft&zti? z& 
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s^tfctsfcf^ vjfrz&bffik* neyt 

10. iBHttinr&ztizfsmttMttm&t txmztii 

13. ±^~m^[]]Tmztimmfa*tzi±z<DmMt bx^tstii zm. 
&m9hmfrttz>m.mm.\znt^ ^m^mmommmtzz tiz 

«fc zmmmftcof m 
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^m^a-t^x^m-t^ mm. mttitm&<Dffimo 
is. ®tt&mMm^ umt^(o^y\mmsmmm^^i)^ t> 

19. T£-tf5£[n] 




- [ii] 
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